Time-resolved resonant scattering of both one-phonon and two-phonon Raman modes at the Is ortho-exciton state of the yellow seriesinCu 2 0 is reported. From the time dependence of the one-phonon mode we determine the scattering rate among the triply degenerate ortho-exciton states to be 2.5 x l08 sec-I. From the two-phonon modes we directly determine the exciton lifetime as a function of its kinetic energy. is turned off the scattered radiation decays at the rate at which the phase coherence of the induced polarization disappears. This phase relax- Each spectrum consists of a sharp Raman peak superimposed on a broader background due to thermalized luminescence. In the two-phonon spectra the strengths of the Raman peaks are comparable to the background, so care must be used to determine their decay times.
Resonant Raman Scattering (RRS) with tunable continuous wave (cw) lasers is a well established technique for studying electronic and vibrational excitations in various materials, ranging from semiconductors to hemoglobin. 1,2 It has been suggested that time-resolved RRS will give information about the dynamics of relaxation processes not provided by 3 cw RRS measurements.
There has also been considerable debate in the 3-9 literature about whether RRS, a one-step coherent process, is distinguishable from hot luminescence (HL) , a two-step absorption-emission process. It is now generally agreed that the two processes cannot be distinguished by cw experiments but may be distinguished by their temporal behavior after pulsed excitation.
So far, few time-resolved RRS experiments have been reported in the Each spectrum consists of a sharp Raman peak superimposed on a broader background due to thermalized luminescence. In the two-phonon spectra the strengths of the Raman peaks are comparable to the background, so care must be used to determine their decay times. Figure 2 shows the time-dependence of the resonantly excited r~2
Raman mode for two different polarization geometries: (i) incident laser polarization is approximately along the (001) direction while that of the scattered radiation is perpendicular to it (e. 1 e ); and (ii) (e.lle ). equal to (3W + T) ,from which we calculate the cross relaxation rate 1 W = 2.5 x 108 sec-l. We did not observe any component in curve (i) decaying with a time constant shorter than 0.7 nsec which we can identify as RRS. Hence, we conclude that either T2 = Tdepol so that RRS = HL and the two cannot be distinguished by even time-resolved measurement or else RRS«HL so that the RRS component is below our detection sensitivity. In both cases the time-integrated emission is dominated by HL. In the second case we can set limits on T2 as -10 psec<T Z <0.7 nsec. The lower limit on T2 is determined from the linewidth of the ortho-exciton absorption peak assuming homogeneous broadening.
Our zr~2 Raman mode is unpolarized so only the time dependences of the e.lle component are shown in Fig. 3 . We therefore expect the time-1 s resolved RRS to show at most two decay times, corresponding to Tl and T 2 .
We found that the curves in Fig. 3 show one or two decay components, depending on the ortho-exciton kinetic energy 6(hw). For 6w~1 cm-1 the -t/T l Raman mode decays as e , i.e., it is dominated by HL. For curves 
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